This study aimed to assess whether dental aesthetics had a different impact on the psychosocial domains of adolescents with juvenile idiopathic arthritis (JIA) as compared with healthy peers. Fifty JIA patients and eighty controls aged between 13 and 17 years were enrolled. The Psychosocial Impact of Dental Aesthetics Questionnaire (PIDAQ) was administered along with tools for the self-assessment of malocclusion and self-esteem. An objective evaluation of malocclusion severity was performed through a clinical evaluation with the Dental Aesthetic Index (DAI). The sample was divided according to the DAI stages of malocclusion severity; a two-way analysis of variance (ANOVA) was performed to assess whether there was a difference in the studied variables according to the malocclusion and the presence of JIA. The results showed no interaction between the malocclusion severity and the presence of JIA in all analyzed variables (all p > 0.05). According to the DAI stages, the Dental Self-Confidence domain of the PIDAQ and the Perception of Occlusion Scale showed statistically significant differences only within the controls (p = 0.027 and p = 0.014, respectively). Therefore, JIA adolescents seem to be less concerned about their dental aesthetics compared with healthy peers, and clinicians should take particular care when proposing orthodontic treatments aiming only to improve dental aesthetics.
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Materials and Methods

Sample
The study was approved by the local ethics committee of the University of Naples Federico II (protocol number 169/18, 15/05/2018). A consecutive sample of adolescents with a diagnosis of JIA (Figure 1) , as defined by the ILAR criteria [1] , was recruited among the patients attending the clinic of Pediatric Rheumatology of the University of Naples Federico II (Naples, Italy). Healthy controls free from JIA were recruited among the individuals attending the clinic of dentistry at the University of Naples Federico II (Naples, Italy) for a first consultation. The recruitment of both groups was performed between May 2018 and October 2018. In accordance with the Declaration of Helsinki, written informed consent was obtained from the parents of the participants, who were informed of the aim and study procedures. The inclusion criteria were the following: age between 13 and 17 years, diagnosis of JIA (only for the JIA group), and the willingness to participate in the study. Genetic syndromes, orofacial abnormalities, intellectual and/or physical inability to answer the questionnaires, previous orthodontic treatment, the presence of cavities, missing or fractured teeth, and dark areas on the frontal teeth were considered exclusion criteria since they could influence the self-assessment of the malocclusion and of the dental aesthetics.
Materials and Methods
Sample
All subjects were invited to fill in written questionnaires to assess their psychological status. This was done with the help of their parents and the constant supervision of a clinician to ensure the correct comprehension of the questionnaires. Furthermore, a clinical examination was performed by one calibrated operator to assess the objective degree of malocclusion. All subjects were invited to fill in written questionnaires to assess their psychological status. This was done with the help of their parents and the constant supervision of a clinician to ensure the correct comprehension of the questionnaires. Furthermore, a clinical examination was performed by one calibrated operator to assess the objective degree of malocclusion.
Data Collection
-
Psychosocial Impact of Dental Aesthetics Questionnaire (PIDAQ): The Italian translated version of the PIDAQ, adapted for its use among adolescents, was used [37] . The questionnaire is composed of 23 items distributed among three subscales: Aesthetic Concern (AC, 4 items), Psychosocial Impact (PSI, 13 items), and Dental Self-Confidence (DSC, 6 items). Each item is scored on a five-point scale with the following response options: "not at all" = 0; "a little" = 1; "somewhat" = 2; "strongly" = 3; and "very strongly" = 4. For PSI and AC, a score of 0 indicates no impact of dental aesthetics on OHRQoL while a score of 4 indicates maximum impact. Only the items of the DSC show positive meaning and reverse interpretation [28] . The individuals were asked to indicate which photograph (1 to 10) they thought most closely resembled their own dentition [39] . -Rosenberg Self-Esteem Scale: The Rosenberg Self-Esteem Scale is a 10-item scale that determines global self-worth by measuring both positive and negative feelings about the self. All items are answered using a 4-point Likert scale format ranging from "strongly agree" to "strongly disagree". The first five statements are formulated in a positive form, with the remaining five in a negative form [40] . -Dental Aesthetic Index (DAI): DAI evaluates 10 occlusal characteristics: overjet, mandibular overjet, tooth loss, diastema, anterior open bite, anterior crowding, anterior diastema, the largest mandibular anterior irregularities, the largest maxillary anterior irregularities and sagittal molar relationship [41] . The DAI presents four stages of malocclusion severity: a score lower than or equal to 25 (no or slight treatment need), a score between 26 and 30 (elective treatment), a score between 31 and 35 (treatment highly desirable), and a score greater than or equal to 36 (treatment mandatory).
Sample Size
In a two-way ANOVA study with numerator dF (degree of freedom) of 3, a total sample size of 126 was obtained from the groups whose means are to be compared. Considering a medium effect size of 0.3, this sample size achieves 80% power to detect differences among the means versus the alternative of equal means using an F test with a significance level p < 0.05.
Statistical Analysis
Descriptive statistics was performed with regard to age, gender, arthritis diagnosis, pharmacological treatment, and all the analyzed questionnaires. The Shapiro-Wilk test was performed to assess the distribution of the data. Continuous data were reported as means ± standard deviation (SD); nominal data were reported as frequencies. The sample was divided into four subgroups according to the DAI stages of malocclusion severity, and a two-way analysis of variance (ANOVA) was used to evaluate whether there was a difference in the assessed variables according to the severity of malocclusion and the presence of JIA. The statistical models were also adjusted for age and gender.
Statistical Package for Social Science (SPSS) version 22.0 for Windows (SPSS IBM, Armonk, NY, USA) was used to perform the statistical analysis. The significance level was set at p < 0.05.
Results
Sample Characteristics
The sample comprised 130 subjects: 50 subjects with JIA (20 boys, 30 girls, mean age 15.0 ± 1.7, JIA group) and 80 controls (30 boys, 50 girls, mean age 15.1 ± 1.6, Control group). The total sample presented a mean age of 15.0 ± 1.6 years.
Of the 50 JIA patients, 31 individuals presented a diagnosis of oligoarticular arthritis, 18 individuals presented a diagnosis of polyarticular arthritis, and 1 individual presented a diagnosis of systemic arthritis.
Regarding the therapy, 17 patients were in treatment with methotrexate (Reumaflex), 13 patients were in treatment with biologic medications (Embrel, RoActemra), 7 patients were in treatment with nonsteroidal anti-inflammatory drugs (naproxen), and 13 were not undergoing any therapies.
Data Collection
In the JIA group, 17 adolescents presented a DAI index equal to or lower than 25, 13 adolescents between 25 and 30, 7 adolescents between 31 and 35, and 13 adolescents equal to or greater than 36. In the Control group, 32 subjects presented a DAI index equal to or lower than 25, 13 subjects between 25 and 30, 13 subjects between 31 and 35, and 22 subjects equal to or greater than 36. Moreover, the mean value of the total DAI did not differ significantly between the two groups (JIA: 30.34 ± 9.49 vs. Control: 29.20 ± 8.88, p = 0.489, Table 1 ). The mean values for the analyses variables are reported in Table 1 . When comparing the scores between subjects with and without JIA, it was noted that only three variables showed statistically significant differences: DSC (p = 0.013, JIA: 10.18 ± 6.35 vs. Control: 7.67 ± 5.69); POS (p = 0.017, JIA: 3.26 ± 3.13 vs. Control: 4.66 ± 3.99); and Rosenberg (p = 0.046, JIA: 20.24 ± 1.74 vs. Control: 19.54 ± 1.83). The two-way ANOVA did not show any significant difference when analyzing the interaction between the effect of malocclusion severity and presence of JIA (all p > 0.05; Table 2 ). According to the four stages of malocclusion severity as assessed with DAI, the DSC domain of the PIDAQ (p = 0.027) and the POS (p = 0.014) showed a statistically significant difference only within the Control group (Table 2) . Furthermore, statistically significant difference was observed in both groups for the AC-IOTN (JIA: p = 0.002; Control: p = 0.006, Table 2 ).
Both statistical models, adjusted for age and gender, confirmed the achieved results (Tables 1  and 2 ).
Discussion
This cross-sectional survey investigates whether the existence of a systemic disease affecting the stomatognathic system, such as JIA, modifies the psychosocial impact of the perception of dental aesthetics in adolescents. The objective malocclusion was determined by means of clinical examination and scored by means of the DAI, while questionnaires were used to measure five different self-assessed aspects (DSC, AC, PSI, AC-IOTN, and POS) of dental aesthetics.
It has been largely proven that the assessment of HRQoL in children with chronic disease is crucially important [42] , and several generic or disease-specific tools are available in the literature to measure these outcomes [43, 44] . In the dental field, the OHRQoL is the result of a complex interaction of psychological, cultural, physical, and social aspects, and its evaluation is fundamental for measuring the real benefit of a medical therapy [44] . Therefore, since orthodontic treatment is usually a long-term therapy that can decrease the OHRQoL during its active course [45] , the choice to start orthodontic therapy in adolescents that already present poor quality of life must be carefully planned. Furthermore, as supported by the Minorities' Diminished Returns theory [46] , an improvement of oral health or the correction of a malocclusion in a disadvantaged population might not be associated with an improvement of the psychological well-being.
In the between-group comparisons, DSC and POS resulted statistically significant different suggesting that the JIA patients presented less concern for their occlusion and for the aesthetic of their teeth. Furthermore, the difference in the Rosenberg score supported that JIA adolescents presented slightly higher self-esteem when compared with the healthy controls. One previous study performed on a multi-ethnic cohort of 10-year-old children reported that self-esteem modifies the relationship between subjective orthodontic treatment need and the OHRQoL [47] . Interestingly, in the current sample the severity of malocclusion was similar between the two groups as reported with the DAI scores, and subjects belonging to both groups were correctly able to identify their own severity of malocclusion, as shown with the AC-IOTN scores. Hence, the results of the current study support that adolescents affected by a chronic rheumatic disease might be less focused on their own dental aspects, showing better emotional state related to their own evaluation of the dental appearance. On the other hand, the control group of adolescents without JIA was consecutively recruited among individuals attending the orthodontic clinic for a first consultation. Therefore, it might be speculated that those subjects and their parents who were seeking orthodontic treatment were more concerned about their dental status and the appearance of their teeth [48] . Hence, these findings might not be extended to the general population of healthy adolescents.
The two-way ANOVA showed no interaction between the severity of the malocclusion and the presence of the systematic disease. Indeed, for each stage of malocclusion severity, the mean values of the assessed variables in the JIA and the control group did not present any statistically significant difference. However, within the individual groups studied, as the severity of objective malocclusion increased, two variables showed different behaviors in the control group when compared with the JIA group. In particular, only subjects belonging to the control group presented significantly different values of DSC and POS as the severity of the malocclusion increased, whereas similar behavior was observed for the AC-IOTN in the two groups. These findings further support that patients affected by a systemic pathology might be less concerned about the malocclusion, unlike healthy patients.
A possible explanation for less attention paid by adolescents with JIA to their dental aesthetic could be due to some aspects related to their daily lives. Indeed, JIA patients usually present a lower physical well-being dimension associated with increased difficulties in performing regular physical activity as compared with healthy subjects [49, 50] , and this was highly correlated with a lower HRQoL among JIA adolescents [51] . Moreover, these patients are constantly treated for their chronic pathology and they also undergo regular medical consultations due to pain, physical disability and eye-related problems (uveitis) that negatively affect their emotions, their possibility to attend school and their daily activities [52] . Finally, since the progression of the pathology is characterized by frequent relapses, these patients require constant follow-up over the years, which is associated with a high number of hospitalizations, stressful treatment experiences (e.g., repeated intravenous infusions, frequent injections), and regular multi-professional treatment approaches [53] . Hence, due to the very complex medical context that begin in early childhood, it can be speculated that lower awareness is related to the aesthetic aspects of the teeth. However, recent studies showed that HRQoL in JIA patients improved gradually over time, and particular improvement has been observed in the recent years thanks to the increased efficacy and the increased handling of the new drugs [54] . Indeed, whenever treatment with non-steroidal anti-inflammatory drugs, intra-articular corticosteroid injections, or methotrexate or sulfasalazine is not sufficient to provide adequate control of the pathology, the shift to biological drugs is recommended to improve the therapy outcomes [54] . For instance, in a large longitudinal cohort study with a long-term follow-up of 34 months, only 8-14% of JIA patients presented alarming trajectories of persistently poor HRQoL, and high initial levels of disease activity seemed to be predictive factors of an unfavorable trajectory [55] .
Patient-centered outcome research is commonly approached with the use of questionnaires that allow the self-measurement of a number of factors that contribute to an individual's wellbeing, with particular attention to concerns prioritized by patients [14] . The PIDAQ is a specific orthodontic-related tool promoted to measure the psychosocial impact of dental aesthetic characteristics, without considering oral functions and pain. The translated Italian version of the PIDAQ showed good psychometric characteristics among Italian adolescents, allowing for the identification of small changes in adolescents' quality of life [37] . Notwithstanding, since the self-assessment of a malocclusion with POS and AC-IOTN can be influenced by several psychological and social factors, an additional clinical measurement (DAI) was introduced in the current study to objectively rank the severity of the malocclusion according to the level of treatment need and the amount of deviation from normal occlusion [41] .
In children with chronic disease parental education, occupation, marital status, income and health insurance coverage play a crucial role in the QoL. In particular, it has been observed that children from lower socio-economic backgrounds presented reduced QoL compared with their wealthier peers [56] . However, in the current survey socio-economic status was not collected, thus presenting a major limitation of the study. Furthermore, the cross-sectional design of the study did not consider whether the fluctuation of the disease activity could influence the perception of dental aesthetics in JIA patients. This is the first study that evaluated the perception of dental aesthetics in adolescents with systemic diseases involving the stomatognathic system with a specific cross-culturally adapted and validated questionnaire.
Conclusions
The dental aesthetics in adolescents with JIA did not significantly alter their psychosocial domains as much as it did for healthy peers. Therefore, orthodontic treatment aiming only to improve the dental aesthetics of JIA patients must be done with caution since no clear impairment of the psychological and social lives of these individuals has been observed due to the dental malocclusion. 
